10/510567 

I ^ \\?Kl!> nTn4 T?pa^/^ Fr;vP7T? 0 8 OCT 



DESCRIPTION 

CIRCUIT BOARD DEVICE FOR INFORMATION APPARATUS, MULTILAYER 
MODULE BOARD AND NAVIGATION SYSTEM 

5 

INCORPORATION BY REFERENCE 
The disclosure of the following priority application 
is herein incorporated by reference: 
Japanese Patent Application No. 2002-106513 

10 

TECHNICAL FIELD 
The present invention relates to a circuit board 
structure in an information apparatus ideal in applications 
such as an on~vehicle information terminal having a 
15 navigation function. 

BACKGROUND ART 
There are on-vehicle information terminals in the 
known art, that have navigation functions including a 
20 function for displaying a road map of an area around the 
current vehicle position, a function for determining a 
recommended route from a start point to a destination through 
arithmetic operation and a function for providing route 
guidance based upon the recommended route determined through 
25 the arithmetic operation. 
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Such an on-vehicle information terminal includes a 
navigation circuit board. The navigation circuit board is 
achieved by mounting on a single multilayer printed board a 
plurality of low-f reguency electronic components such as a 
5 power circuit, a gyro, a GPS circuit and a plurality of 
high-frequency electronic components such as a CPU chip, a 
memory chip and a graphics chip. 

Since the navigation specifications vary among 
different vehicle models, the navigation circuit board is 

10 designed and manufactured in conformance to each set of 

specifications in the related art. This means a great length 
of time must be spent in the design stage to result in high 
production costs, and it is naturally more desirable to use 
fewer types of more versatile navigation circuit boards. 

15 Such a need is not unique to navigation circuit boards, but 
it is a common concern pertaining to all types of information 
terminals including on-vehicle information terminals, in 
which a given function needs to be altered for different 
models . 

20 The present invention provides a circuit board 

structure to be adopted in an information apparatus that 
eliminates the need to design and manufacture the circuit 
board from scratch for each set of specif ications . 

25 
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DISCLOSURE OF THE INVENTION 
The circuit board device for an information apparatus 
according to the present invention comprises a base board 
having a plurality of electronic components mounted 
5 thereupon and a multilayer module board mounted at one 
surface of the base board and having mounted thereupon a 
plurality of electronic components including at least a CPU 
and a memory. The multilayer module board is a multilayered 
board smaller in size than the base board, and the plurality 
10 of electronic components are wired through a wiring pattern 
at an inner layer of the multilayer board. 

The multilayer module board may be connected to the 
base board by soldering a connector terminal provided at a 
peripheral edge thereof onto a junction portion formed on the 
15 base board. 

It is desirable to mount an electronic component at 
another surface of the multilayer module board by utilizing 
a space formed by the connector terminal between the 
multilayer module board and the base board in addition to the 
20 electronic components mounted at one surface of the 
multilayer module board. 

It is desirable to mount low-frequency electronic 
components at the base board and mount high-frequency 
electronic components at the multilayer module board. 
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The high-frequency electronic circuits include at 
least a graphics circuit as well as the CPU and the memory. 
In addition, the low-frequency electronic circuits include 
at least a power circuit, a gyro and a GPS circuit- The 
5 circuit board device described above may be adopted in a 
navigation system. 

At the multilayer module board according to the present 
invention, a plurality of high-frequency electronic 
components including the CPU and the memory are mounted at, 

10 at least, a surface thereof on one side, and the plurality 
of high-frequency electronic components are connected with 
one another through a wiring pattern formed at an inner layer. 
The overall shape of this module board may be rectangular. 
Connector terminals provided as separate members may each be 

15 connected through soldering onto one of the four peripheral 
edges of the board. The four connector terminals at such a 
multilayer module board each include a narrow elongated base 
portion constituted of resin and a plurality of pins fixed 
to the base portion and the four connector terminals are 

20 carried with the base portions mounted at a transfer adapter 
and are connected through soldering onto the rear surface of 
the board while attached to the transfer adapter. 

The multilayer module board may adopt the structure 
described below. The four connector terminals may each 

25 include a narrow, elongated base portion constituted of resin. 
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a plurality of pins fixed to the base portion, aligning pins 
projecting at both ends of the base portion to be used when 
soldering the connector terminal onto the rear surface of the 
board, and inclined surfaces for position control formed at 
5 both ends of the base portion to be used when soldering the 
connector terminal. At each of the four corners of the board, 
a pair of positioning holes at which the aligning pins can 
be loosely fitted may be formed. This structure allows the 
position control inclined surfaces of adjacent connector 

10 terminals to come into contact with each other in a state in 
which the aligning pins are loosely fitted at the positioning 
holes, and thus, it becomes possible to control the positions 
of the connector terminals when connecting them to the board 
through soldering . 

15 The circuit board for the navigation system according 

to the present invention adopts the following structure. 
Module boards include, at least, a high-speed module board, 
an advanced function module board, a low-end module board and 
a multimedia module board having a non-navigation function 

20 that allows various types of data such as music and images 
to be reproduced as well as a navigation function. A single 
common base board can be used in conjunction with a plurality 
of module boards and the circuit board is manufactured by 
mounting one module board selected from the plurality of 

25 module boards at the base board. 
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The high-speed module board is a circuit board for a 
high-grade navigation system that operates at higher speed 
rather than a navigation system conforming to low-end 
specifications. The advanced function module board is a 
5 circuit board for a high-grade navigation system having more 
functions than a navigation system conforming to low-end 
specifications. The low-end module board is a circuit board 
for a less expensive navigation system conforming to lower 
end specifications rather than the high-grade navigation 
10 system. 

According to the present invention described above, 
the need to design and manufacture a circuit board for each 
set of specifications from scratch is eliminated and thus, 
the length of time to be spent in the development stage is 
15 reduced to achieve a cost reduction. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a system block diagram presenting an example 
of a navigation system in which the circuit board device for 
20 an information apparatus according to the present invention 
may be adopted; 

FIG. 2 is a perspective of the circuit board device for 
an information apparatus achieved in an embodiment of the 
present invention; 
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FIG. 3 shows the front surface of the circuit board 
device in FIG. 2; 

FIG- 4 shows the rear surface of the circuit board 
device in FIG- 2; 
5 FIG. 5 is a sectional view taken a long line V-V in FIG. 

3; 

FIG. 6 shows the rear surface of the multilayer module 
board in FIG- 2; 

FIG- 7 shows the transfer adapter attached to the rear 
10 surface of the multilayer module board in FIG- 2; 

FIG. 8 shows in an enlargement an essential portion of 
a corner area at the rear surface of the multilayer module 
board in FIG. 2; 

FIG. 9 is a perspective showing the transfer adapter 
15 mounted at the circuit board device in FIG. 2; 

FIG- 10 is a perspective showing in an enlargement an 
essential portion of a corner area of the transfer adapter; 
and 

FIG- 11 is a sectional view of the structure adopted 
20 to position the connector terminals and the multilayer module 
board relative to each other. 



BEST MODE FOR CARRYING OUT THE INVENTION 
FIG. 1 is a system block diagram of a navigation system 
25 10 achieved in an embodiment of the present invention. The 
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navigation system 10 has functions for providing information 
related to vehicle travel. More specifically, it has a 
function for displaying a road map of an area around the 
current vehicle position, a function for calculating a 
recommended route from the start point (the current position) 
to a destination (an end point) through arithmetic operation, 
a function for providing route guidance based upon the 
calculated recommended route and the like. In short, it is 
an apparatus that provides so-called navigation or route 
guidance . 

Reference numeral 11 in FIG. 1 indicates a current 
position detection device that detects the current position 
of the vehicle, which may include, for instance, a gyro 11a 
that detects the advancing direction of the vehicle, a 
vehicle speed sensor lib that detects the vehicle speed and 
a GPS circuit 11c that detects a GPS signal provided from a 
GPS satellite. Reference numeral 12 indicates a map storage 
memory in which road map data, address data and the like 
readout by a read device from a recording medium such as a 
CD-ROM 13 or a DVD are stored as needed. 

Reference numeral 14 indicates a control circuit that 
controls the overall system and comprises a microprocessor 
and its peripheral circuits. The control circuit 14 uses a 
RAM 15 as a work area where it implements various types of 
control to be detailed later by executing a control program 
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stored in a ROM 16. Reference numeral 17 indicates a 
graphics circuit that executes, for instance, drawing 
processing when displaying a planimetric map, a stereoscopic 
map (a birds~eye-view map) or the like at a monitor 19. 
5 Reference numeral 18 indicates an image memory in which 

image data to be displayed at the display monitor 19 are 
stored. The image data, which include road map drawing data 
and various types of graphics data, are prepared at the 
graphics circuit 17. The image data stored in the image 

10 memory 18 are read out as needed and are displayed at the 
display monitor 19. Reference numeral 20 indicates an ASIC 
that executes processing such as a route search calculation. 

The navigation system 10 adopting the structure 
described above executes a route search by designating the 

15 subject vehicle position detected by the current position 
detection device 11 as the start point and designating the 
destination set by the operator as the end point. The route 
search is executed by adopting a method of the known art based 
upon the road map data stored in the CD-ROM 13 or the map 

20 storage memory 12. The route resulting from the search is 
displayed with a bold line on the display monitor 19 and the 
vehicle is guided to the destination by providing audio 
guidance whenever the vehicle approaches a right or left turn 
point . 
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FIG. 2 is a perspective of a circuit board device 100 
of the navigation system 10, FIG. 3 shows the circuit board 
device 100 viewed from the front and FIG. 4 shows the circuit 
board device 100 viewed from the rear. The circuit board 
5 device 100 includes a multilayer base board 200 having a 
plurality of electronic components mounted thereupon and a 
multilayer module board 300 mounted at the base board 200 and 
having mounted thereupon a plurality of electronic 
components including at least a CPU and a memory. The 

10 multilayer module board 300 is connected to the base board 
200 by soldering connector terminals 310 disposed at 
peripheral edges thereof to junction portions formed at the 
base board 200. 

A plurality of wiring pattern layers are formed in the 

15 base board 200, and a power device 201, a GPS circuit 202, 
a gyro 203 and other electronic components are mounted at the 
top layer (the front surface) of the base board 200. At the 
bottom layer (the rear surface) of the base board 200, 
connector devices 204 and other electronic components are 

20 mounted. The electronic components mounted at the base 

board 200 are all low-frequency components connected with one 
another through the wiring patterns formed at inner wiring 
pattern layers. It is to be noted that while electronic 
components having operating frequencies equal to or lower 

25 than 40MHz are defined as the low-frequency electronic 
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components in the explanation of the embodiment, 
low-frequency electronic components may operate at other 
operating frequencies . 

The multilayer module board 300 assuming a square shape 
5 includes a plurality of wiring pattern layers. A plurality 
of high-frequency electronic components such as a CPU 301, 
an ASIC 302, a memory 303, a graphics circuit 304 and a flash 
memory 305 are mounted at the top layer (the front surface) 
of the multilayer module board 300. In this embodiment, the 

10 CPU 301, the ASIC 302, the memory 303, the graphics circuit 
304 and like with operating frequencies equal to or higher 
than 200MHz are provided in a so-called multi-chip module. 
These high-speed elements are connected with one another 
through a wiring pattern formed at an inner layer of the 

15 multi-chip module. The operating frequencies of elements 
that are not part of the multi-chip module, such as the flash 
memory 305, are equal to or higher than lOOMHz and equal to 
or lower than 200iy!Hz, and these elements are connected with 
one another at an inner pattern layer in the multilayer module 

20 300. It is to-be noted that the high-frequency electronic 
components may operate at operating frequencies other than 
those mentioned above. 

By wiring the high-frequency electronic components at 
the inner pattern layers in the multi-chip module and the 

25 multilayer module board 300, the length of the wiring 
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required to connect the high-frequency electronic components 
can be reduced compared to the length of wiring that would 
be required to connect them all at the front surface of the 
multilayer module board 300, which will approve effective 
5 when adopted in conjunction with EMI. It is to be noted that 
while electronic components that operate at operating 
frequencies equal to or higher than lOOMHz are defined as 
high-frequency electronic components in the explanation of 
the embodiment, the high-frequency electronic components may 

10 operate at other frequencies. 

As shown in FIG. 5, a specific clearance (space) is 
formed by the connector terminals 310 between the rear 
surface of the multilayer module board 300 and the base board 
200. By effectively utilizing this space, a plurality of 

15 electronic components 320, 321, . . . can be mounted at the 
bottom layer (rear surface) of the multilayer module board 
300. 

FIG- 6 is a bottom view of the multilayer module board 
300. As shown in FIG. 6, connector terminals 310a to 310d 

20 (they may be collectively referred to by using reference 
numeral 310) are each connected through soldering to one of 
the four sides at the rear surface of the multilayer module 
board 300. In this embodiment, the connector terminals 310a 
to 310d are attached to a transfer adapter 400, as shown in 

25 FIG. 7, the multilayer module board 300 is handled by vacuum 
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holding the transfer adapter 400 with a handling device, and 
the multilayer module board 300 is then soldered onto the base 
board 200. The transfer adapter 400 is also used when 
connecting through soldering the connector terminals 310a to 
5 310d to the multilayer module board 300 to improve the ease 
of the soldering operation. The transfer adapter 400 is to 
be detailed later. 

In reference to FIG. 6 and to FIG. 8, which shows in 
detail a corner of the rear surface of the multilayer module 

10 board 300, the connector terminals 310 are explained. The 
four connector terminals 310 each include a narrow, elongated 
base portion 311 constituted of resin, a plurality of pins 
312 fixed onto the base portion 311, aligning pins 313 (see 
FIG. 11) each projecting at the front surface of the base 

15 portion 311 at one of the two ends thereof, i.e., on the 
reverse side of the view shown in FIG. 8, to be used when 
soldering the connector terminal onto the rear surface of the 
board, inclined surfaces 314 for position control each formed 
at one of the two ends of the base portion 311 to be used when 

20 connecting the connector terminal through soldering, fitting 
connection portions 315 and 316 each located at one of the 
two ends of the base portion 311 to connect with the transfer 
adapter 400 and connecting grooves 317 at which positioning 
projections 411 (see FIG. 9) of the transfer adapter 400 are 

25 inserted. 
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As shown in FIG- 1 , the transfer adapter 400 includes 
an outer perimeter portion 410 substantially assuming the 
shape of a closed rectangle and a cross portion assuming a 
cross shape that connects the sides of the outer perimeter 
5 portion 410 to one another. FIG. 9 is a perspective of a 
corner area of the transfer adapter 400. As shown in FIG. 
9, at a corner of the outer perimeter portion 410, a 
projection 411 that is inserted in connecting grooves 317 of 
connector terminals 310, outer connection claws 412 which 

10 connect with the fitting connection portion 315 of a 

connector terminal 310 and inner connection claws 413 which 
connect with the fitting connection portion 316 of a 
connector terminal 310 are provided. 

At each of the four corners of the multilayer module 

15 board 300, a pair of positioning holes 306 at which the 
aligning pins 313 of the multilayer module board 300 are 
loosely fitted are formed. 

As shown in FIG. 10, as the fitting connection claws 
412 (413) at the transfer adapter 400 become engaged with the 

20 fitting connecting portions 315 (316) , the four connector 
terminals 310 each become snapped onto the transfer adapter 
400. While the widthwise movement of the connector 
terminals 310 having become snapped onto the transfer adapter 
400 is restricted inside the transfer adapter 400, they are 

25 held with a degree of freedom of movement along other 
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directions. The transfer adapter 400 is handled with a 
transfer device, the transfer adapter 400 is positioned in 
this state onto the rear surface of the multilayer module 
board 300 and the connector terminals 310 are then soldered 
5 onto the multilayer module board 300. 

The aligning pins 313 in the connector terminals 310 
are designed so as to have a predetermined degree of play 
relative to the positioning holes 306 at the multilayer 
module board 300. Thus, by manipulating the transfer 

10 adapter 400, the aligning pins 313 of the connector terminals 
310 are fitted into the positioning holes 306 at the 
multilayer module board 300, as shown in FIG. 11. The 
connector terminals 310 are soldered onto the multilayer 
module board 300 in this state. Since the pins 313 are fitted 

15 in the holes 306 with play, the connector terminals 310 

attached to the transfer adapter 400 may still move inside 
the transfer adapter 400. However, the positions of the 
connector terminals 310 are controlled in the embodiment as 
the position control inclined surfaces 314 of, for instance, 

20 the adjacent connector terminals 310b and 310c come into 
contact with each other, as shown in FIG. 8. As a result, 
the connector terminals 310 are positioned at the individual 
sides of the module board 300 within an allowable range and 
the connector terminals 310 are connected through soldering 
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onto the multilayer module board 300 via the pins 312 in this 
state . 

As shown in FIG. 7 referred to earlier, such a module 
board 300 is connected through soldering onto the base board 
5 200 together with other electronic components by vacuum 
holding the transfer adapter 400 attached to the connector 
terminals 310a to 310d with the handling device. 

The following advantages are achieved by using the 
circuit board device described above. 

10 (1) Navigation systems with various functions can be 
manufactured simply by using interchangeable multilayer 
module boards 300. For instance, a high-speed module board, 
an advanced function module board, a low-end module board, 
a multimedia module board and the like may each be designed 

15 and manufactured to be utilized as a multilayer module board 
300, so as to achieve circuit board devices for navigation 
systems conforming to different sets of specifications with 
ease at a low production costs simply by mounting specific 
types of multilayer module boards 300 selected for specific 

20 purposes at the base board 200. Namely, it becomes no longer 
necessary to design and manufacture the entire circuit board 
device for each set of specifications. 

It is to be noted that the high-speed module board is 
a circuit board for a high-end navigation system that 

25 operates at higher speed rather than a navigation system 
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conforming to low-end specifications. The advanced 
function module board is a circuit board for a high-end 
navigation system having more functions than a navigation 
system conforming to low-end specifications. The low-end 
5 module board is a circuit board for a less expensive 

navigation system conforming to lower-end specifications 
rather than a high-end navigation system. The multimedia 
module board is a circuit board for a navigation system having 
a function of reproducing various types of data such as music 
10 and images in addition to a navigation function. 

(2) The multilayer module board 300 is connected to the 
base board 200 by soldering the connector terminals 310 
disposed at its peripheral edges to junction portions formed 
on the base board 200. Thus, compared to a connecting 

15 structure achieved by using mechanical connectors, a more 
reliable structure which is less prone to contact failure 
caused by vibration is achieved. 

(3) Additional electronic components can be mounted at the 
rear surface of the multilayer module board 300 by 

20 effectively utilizing the space formed by the connector 

terminals 310 between the base board 200 and the multilayer 
module board 300. This improves the mounting efficiency and 
the circuit board device can be provided as a more compact 
unit . 
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(4) High-frequency electronic components are connected 
with one another through wiring patterns formed at inner 
layers of the multi-chip module and the multilayer module 
board. Since this reduces the length of the wiring, the 

5 extent of signal delay can be minimized and, at the same time, 
the occurrence of noise can be minimized, as well. 

(5) Low-frequency electronic components are mounted at the 
base board 200, whereas high-frequency electronic components 
are mounted at the multilayer module board 300. This 

10 facilitates the implementation of EMI measures since the EMI 
measures only need to be taken at the multilayer module board 
300. 

(6) The four connector terminals 310 provided as separate 
members, which are mounted at the transfer adapter 400, are 

15 soldered onto the board 300. As a result, the ease of 

operation such as positioning while the connector terminals 
310 are bonded onto the board 300 improves. 

(7) When soldering the four connector terminals 310, the 
positions of the connector terminals 310 are controlled by 

20 placing the position control inclined surfaces 314 of the 
adjacent connector terminals 310 in contact with each other 
while the aligning pins 313 of the connector terminals 310 
are loosely fitted at the positioning holes 306 of the 
multilayer module board 300. As a result, the connector 
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terminals 310 are positioned with a high degree of 
reliability. 

(8) Since the module board 300 is connected to the base 
board 200 through soldering together with other electronic 
5 components, the number of module assembly steps does not need 
to increase. 

INDUSTRIAL APPLICABILITY 
While an explanation is given above in reference to the 

10 embodiment on an example in which the present invention is 
adopted in a circuit board device for an on-vehicle 
navigation system, the circuit board device according to the 
present invention may be adopted in conjunction with a 
portable navigation system or any other type of information 

15 apparatus. In addition, the embodiment explained above 

simply represents an example and the present invention may 
be adopted in a circuit board device achieved in any of 
various modes without being subject to any restrictions set 
forth in the embodiment. For instance, the use of a transfer 

20 adapter, connector terminals or a multi-chip module is not 
essential to the implementation of the invention. The types 
of low-frequency electronic components and high-frequency 
electronic components, too, are not limited to those used in 
the embodiment . 

25 
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